The E2 protein is expressed in the early stage of human papillomavirus (HPV) infection that is associated with cervical lesions. This protein plays important roles in regulation of viral replication and transcription. To characterize the role of E2 protein in modulation of cellular gene expression in HPV infected cells, genome-wide expression profiling of human primary keratinocytes (HPK) harboring HPV16 E2 and HPV18 E2 was investigated using microarray. The Principle Components Analysis (PCA) revealed that the expression data of HPV16 E2 and HPV18 E2-transduced HPKs were rather closely clustered. The Venn diagram of modulated genes showed an overlap of 10 common genes in HPV16 E2 expressing HPK and HPV18 E2 expressing HPK. These genes were expressed with significant difference by comparison with control cells. In addition, the distinct sets of modulated genes were detected 14 and 34 genes in HPV16 E2 and HPV18 E2 expressing HPKs, respectively.
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Experimental design, materials and methods

Recombinant adenoviruses containing HPV E2s and transduction
Recombinant adenoviruses containing GFP, GFP-HPV16 E2 and GFP-HPV18 E2 were kindly provided by Thierry [1, 2] and used in this study. HPKs were seeded one day before infection. Adenovirus transduction was then conducted using recombinant adenoviruses containing GFP, GFP-HPV16E2 or GFP-HPV18E2 at multiplicity of infection (m.o.i.) of 50 [3] in quadruplicate experiments. The transduced cells were collected by scraping for RNA extraction after 48 h of transduction.
Total RNA isolation and microarray hybridization
Total RNA from recombinant adenoviruses transduced HPKs was isolated using RNeasy mini kit (QIAGEN, Singapore) followed by RNeasy mini method instructions. The total RNA was analyzed by RNA 6000 Nano Lab-on a-Chip in the 2100 Bioanalyzer (Agilent Technology, ON, CA), showing RIN score above 9.4. The total RNA was labeled and hybridized into one Human HT-12 v4.0 BeadChip (Illumina, CA, USA). The data files were quantified in GenomeStudio Version 2011.1 (Illumina, CA, USA) and exported for Partek Genomics Suite analysis. 
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Analysis of differential gene transcription
Gene expression data were imported into Partek Genomics Suite 6.5 (Partek, St Louis, MO, USA). Raw data were preprocessed, in steps of background correction, normalization using quantile normalization and summarization. The dataset were deposited at GSE54008 including GFP control (GSM1305807-10), GFP-HPV16 E2 (GSM1305811-14) and GFP-HPV18 E2 (GSM1305815-18). The Principal Components Analysis (PCA) was used for global visualization of all datasets (Fig. 1) [4] . The PCA analysis revealed the clear difference between GFP group and HPV E2 group. However, the HPV16 and HPV18 E2 groups showed overlapping correlation. Differential expression analysis of the samples was performed using one way analysis of variance (ANOVA). Gene lists were created using a cut-off of relative ±1.5-fold change and p ≤ 0.05. The Venn diagram of modulated genes in HPV16 and 18 E2 expressing HPK was created. The result showed that 10 genes were commonly found in both HPV16 and HPV18 E2 expressing HPKs whereas the mutually exclusive genes in each HPV16 E2 and HPV18 E2 expressing HPKs were 14 and 34 genes, respectively (Fig. 2) . The HPV16 E2 dataset was previously used for immune associated gene analysis in a published work [5] .
Conclusion
This study generated the dataset from the microarray analysis of high-risk HPV16 and HPV18 E2-expressing HPKs which might be useful to gain further insights into the mechanisms underlying the crosstalk between high-risk HPV E2 and host cells.
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The authors have no conflicts of interest. Fig. 1 . The Principal Components Analysis of dataset. The GFP, GFP-HPV16 E2 and GFP-HPV18 E2 dataset were analyzed to identify the outlier of sample group. Red; GFP group, blue; GFP-HPV16 E2 group, and green; HPV18 E2 group. Each group was represented in 4 replicates. Fig. 2 . The Venn diagram of modulated genes in HPV16 and 18 E2 expressing HPK. The result showed 10 genes commonly modulated by both HPV16 and HPV18 E2 expressing HPKs (yellow area) and mutually exclusive modulated genes in each HPV16 E2 and HPV18 E2 expressing HPK were 14 (green area) and 34 genes (pink area), respectively.
